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(54) Group-calls in a multi-channel access communication system 



(57) A method of calling a terminal of a multi-chan- 
nel access communication system having a plurality of 
terminals (4-1, 4-2) connected to communication chan- 
nels. The plurality of terminals are classified into a plu- 
rality of groups each including at least one terminal. 
When a group calls another group, it is checked by re- 
ferring to a management table (Figs. 1A & 1B) if there 
is any terminal in communications in the called group. 
If there is a terminal in communications, the call is inval- 
idated. 
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Description 

■ ■ i ■ ■' 

The present invention relates to a communication 
system of multi-channel access. 

In a communication system of multi-channel access 
(hereinafter called MCA system), a plurality of commu- 
nication channels are shared by a plurality of users. One 
example of MCA systems is an MCA/C (Multi-Channel 
Access on Cable) system. The MCA/C system provides 
users with telephone and facsimile services in addition 
to television broadcasting services, in a bi-directional 
CATV system. 

According to the standard allocation of a carrier sig- 
nal in an MCA/C system, a frequency bandwidth of 6 
MHz per one channel is assigned for one television 
broadcasting signal inclusive of a video signal and a 
voice signal. A plurality of television broadcasting chan- 
nels are distributed over the frequency band usable by 
each CATV system. 

In the CATV system, a line for transmitting a signal 
from a subscriber terminal to a base station called a 
head end is called an "up-line", and a line for transmitting 
a signal from the head end to a subscriber terminal is 
called a "down -line". Different frequencies are used at 
the up- and down-lines. 

Telephone services use a vacant frequency band in 
the CATV broadcasting band not used by television 
broadcast. The frequency band assigned to telephone 
and facsimile communications is 6 MHz per one channel 
of each up- or down-line. The MCA/C system has been 
proposed by "Survey and Study Group for Propagation 
and Promotion of Highly Integrated Information and 
Communication Systems" at the Ministry of Posts and 
Telecommunications in Japan. 

Telephone services are offered through frequency 
division multiple access (hereinafter simply called FD- 
MA) using signals in the voice band. Of the bandwidth 
of 6 MHz assigned to telephone services, the usable fre- 
quency band (hereinafter called a use-band) is set to 
2.5 MHz or narrower in order to avoid interference with 
television broadcast. The use-band has 200 carriers 
(channels) at the maximum, a frequency interval being 
defined to be an integer multiple of. 12.5 MHz which is 
a narrow bandwidth of an FM transceiver. These tech- 
nical requirements are stipulated in the proposals given 
by "Survey and Study Group for Propagation and Pro- 
motion of Highly Integrated Information and Communi- 
cation Systems". 

Each of 200 channels for telephone services has a 
control channel and a speech channel. The control 
channel is used for digital switch control, and the speech 
channel is used for transmitting a speech signal through 
analog frequency division multiplex. Telephone commu- 
nications between subscribers are established via the 
headend (base station). In telephone communications, 
an up-line signal frequency is converted by a converter 
at the head end into a down-line signal frequency. Con- 
nection between telephone subscribers is controlled by 
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designating a carrier frequency as a cross point. 

Fig. 5 is a block diagram showing an example of an 
MCA/C system operating on shared parts of the facilities 
of a CATV system. In Fig. 5, reference numeral 1 rep- 
5 resents a head end as a base station which locates at 
the central service area of the CATV system. A plurality 
of trunk cables 2a to 2d extend from this head end 1 to 
each route. 

The head end 1 is installed with an input/output dis- 
io tributer 1-1 which is a branch/connection unit for the 
trunk cables 2a to 2d. Connected to the distributer 1-1 
are a CATV broadcasting facility 1-2 and a block con- 
verter (or transceiver) 1 -3. Via this block converter 1 -3, 
a line controller 1 -4 is connected to the distributer 1 -1 . 

The trunk cables 2a to 2d are provided for respec- 
tive routes, for example, four routes corresponding to 
the east, west, south, and north as in the case of Fig. 5. 
The route trunk cables 2a to 2d are extended through 
cascade connection- of, for example, bi-directional re- 
peaters 2a-1 and 2a-2. As shown in Fig. 5, a branch ca- 
ble 3 is branched from the bi-directional repeater 2a-1 , 
and further branched to subscriber terminals 4-1 and 4-2 
from tap-off points 3-1 and 3-2 of the branch cable 3. 
The whole CATV system constitutes a tree network. 

Installed at each terminal (terminal station) 4-1 , 4-2 
are a splitter 401 , a television receiver 402, a line termi- 
nation equipment 403, a telephone 404, and other 
equipments. Reception of multi-channel television 
broadcast as well as CATV service area communica- 
tions by telephones or the like similar to wire broadcast 
telephones, can be performed. For the service area 
communications, bi-directional communications are 
performed using an up-line from a subscriber to the 
head end and a down-line from the head end to a sub- 
scriber. 

The line termination equipment 403 executes a call 
and connection establishment operation of the MCA/C 
system through line control and data transfer. The line 
termination equipment 403 also performs signal conver- 
sion between a CATV RF signal and a terminal AF sig- 
nal, and requests a call, upon reception of a callee dial 
number signal inputted from a terminal, by converting it 
and transmitting the converted signal to the line control- 
ler 1-4. 

A low split scheme is prevailing as a CATV channel 
allocation, in which the up-line band is set to 10 to 50 
MHz and the down-line band is set to 70 to 300 MHz or 
450 MHz. In the MCA/C system, of these bands, the up- 
line band is set to 6 MHz, for example, from 42 to 48 
MHz, and the down-line band is also set to 6 MHz, for 
example, from 230 to 236 MHz. As stated earlier, the 
use-band is set to 2.5 MHz or narrower with 200 chan- 
nels at the maximum. 

This system is called an MCA/C system because it 
is assumed to operate on a CATV system. However, it 
is not necessarily required to configure a signal transfer 
system by using cables. Therefore, the communication 
system of multi -channel access is generally called an 
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MCA system. 

Fig. 6 is a schematic diagram illustrating the con- 
cept of multiple communication lines of the above-de- 
scribed MCA/C system. C-u1 and C-u2 represent up- 
line control. channels, S-u1 and S-u2 represent up-line 
speech channels, C-d1 and C-d2 represent down-line 
control channels, and S-d1 and S-d2 represent down- 
line speech channels. As illustrated by broken lines, the 
block converter 1-3 converts each up-line use-band into 
a corresponding down-line use band. 

In the diagram of Fig. 6 illustrating the concept of 
multiple communication lines, a plurality of up- and 
down-line communication lines are depicted in order to 
facilitate the description of line connections. However, 
actually, bi-directional communications over a plurality 
of different up- and down-line channels are realized by 
a single communication cable (such as branch cable 3) 
through frequency division multiplex transmission. Dif- 
ferent communication channel lines shown in Fig. 6 cor- 
respond to different frequencies. Also in Fig. 6, each 
communication channel line intersects with two lines ex- 
tended from the line controller 1-4 or line termination 
equipment 403. These virtual cross points each are 
closed when the line termination equipment 403 sets a 
channel line corresponding to the frequency designated 
by the line controller 1 -4. The virtual cross points are not 
physical points but logical points. A white circle cross 
point indicates that a communication channel between 
the line controller or line termination equipment and the 
block converter is opened. A solid black cross point in- 
dicates that the line controller or line termination equip- 
ment is connected to the communication channel. Such 
line connection operations are controlled by designating 
or selecting a channel frequency. 

It is assumed that the subscriber terminal 4-1 is a 
caller and the subscriber terminal 4-2 is a callee. First, 
the caller 4-1 transmits a signal having the frequency of . 
the control channel C-u1 so that the virtual cross point 
a is closed and a connection request signal containing 
a callee dial number is transmitted over the control chan- 
nel C-u1. 

Then, the line controller 1-4 at the head end 1 re- 
ceives this connection request signal because the fre- 
quency of the control channel C-u1 is used and so the 
virtual cross point b is closed. Thereafter, a connection 
response signal is transmitted over the control channel 
C-d2 because the frequency of the control channel C- 
d2 is next used and so the virtual cross point c is closed. 

Next, the caller and callee close the virtual cross 
points d and e to receive this signal, and then speech 
communications start using the speech channel desig- 
nated by the line controller 1 -4. Specifically, on the caller 
4-1 side, the virtual cross point] is closed to speak over 
the speech channel S-u1, and on the callee 4-2 side, 
the virtual cross point _g is closed to receive a speech 
signal sent from the caller over the speech channel S- 
d1 via the block converter 1-3. Then, the virtual cross 
point h is closed so that the callee 4-2 can speak over 
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the speech channel S-u2. On the caller 4-2 side, the vir- 
tual cross point j is closed to receive a speech signal 
sent over the speech channel S-d2. In this manner, si- 
multaneous bi-directional transmission/ reception be- 
s comes possible. 

In the above description, although frequency divi- 
sion multiplex is used, it is obvious that other multiplex 
accesses such as time division multiplex and code divi- 
sion multiplex are also applicable. 
io In communication systems of multi-channel access, 
there is a system having a so-called group call function 
in which a plurality of terminals' such as subscribers 4-1 , 
4-2 are classified into groups with some terminals be- 
longing to a plurality of groups, and terminals can be 
*s called in the unit of group. Such a system can utilize the 
multi -channel access function more effectively. 

Such a group call function is used for services such 
as communications (broadcast) of a single subscriber 
terminal with a plurality of subscriber terminals andcom- 
20 munications (e.g., conference via communication chan- 
nels) between a plurality set of terminals and another 
plurality set of terminals. 

In a conventional system having such a group call 
function, however, a group call is acknowledged if only 
25 it is judged that this group is not in communications with 
another terminal or group. 

Specifically, in using the group call functbn, this 
conventional system does not consider the case where 
some terminals among a plurality of terminals of the sys- 
30 tern belong to a plurality of groups in an overlap manner. 
Therefore, some terminals in the called group cannot be 
accessed if the terminals are in communications with 
another terminal or group. 

Consider for example the case where as shown in 
35 FJg. 2, a plurality of terminals A, B, C, D, E, F, and G are 
classified into groups 1 and 2 and the terminals D and 
E belong to both the groups 1 and .2. It is assumed that 
while the group 1 is communicating with the other ter- 
minal (or group) X, i.e., while the terminals A, B, C, D, 
40 and E are communicating with the terminal (or group) 
X, another terminal (or group) Y calls the group 2 as 
shown in Fig. 3. In Fig. 3, the slant hatching indicate the 
communicating terminals, and while no hatching indi- 
cate terminals in no communication. In this case, since 
45 the group 2 is not communicating with the terminal (or 
group) X, the base station (head end) transmits a call 
signal via the control channel to the terminals D, E, F, 
and G in the group 2. 

Therefore, although the terminals F and G among 
50 the terminals belonging to the group 2 receive this call 
signal and start communicating with the terminal (or 
group) Y, the terminals D and E of the group 2 cannot 
receive the call signal from the terminal (or group) Y be- 
cause they are in communications with the terminal (or 
55 group) X, and continue the communications of the group 
1 with the terminal (or group) X as shown in Fig. 4, In 
Fig. 4, every terminal of group 1 is communicating with 
the other terminal X, and while the terminals F and G of 
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group 2 are communicating with the other terminal Y 
The terminals D and E of group 2 are not communicating 
with the terminal Y. 

Accordingly, if some groups bebng to a plurality of 
groups in an overlap manner, the terminals in one group 
in communications with one terminal or group cannot 
participate in new group communications. 

Also in this case, a new group communication caller 
is not informed about a presence of terminals not par- 
ticipated in the group communications. In communica : 
tions, particularly in broadcast communications in which 
a caller broadcasts a message to all terminals of a 
group, some terminals may be unable to receive the 
broadcast message and the caller cannot be informed 
of this fact. 

Prelerably, it is an object of the present invention to 
provide a communication system of multi-channel ac- 
cess, capable of providing a reliable group call function 
at any time even if there are some terminals belonging 
to a plurality of groups of the communication system and 
strictly eliminating any possibility of terminals left un- 
called during a group call. 

The above object can be achieved by a provision of 
means for supervising a communication state of termi- 
nals belonging to each group. This means is used for 
invalidating a group call if the group has any terminal in 
communications with another group. 

If a group has any terminal in communications, the 
call to the group is invalidated so that the group call func- 
tion becomes valid only when all the terminals of the 
group are on standby. Accordingly, there is no terminal 
not participated in group communications when a group 
call is made valid. 

Further aspects and advantageous features of the 
invention are set out in the appended claims 

Figs. 1 A and 1 B are data tables used by a commu- 
nication system of multi-channel access according 
to ah embodiment of the invention; 
Fig. 2 is a diagram illustrating terminals belonging 
to two groups; 

Fig. 3 is a diagram illustrating a group call according 
to an embodiment of the invention; 
Fig. 4 is a diagram illustrating a group call according 
to a conventional method; 
Fig. 5 is a block diagram illustrating a communica- 
tion system of multi-channel access to be applied 
to the present invention; 
. Fig. 6 is a schematic diagram illustrating the con- 
cept of a communication system of multi-channel 
access to be applied to the present invention; 
Fig. 7 is a flow chart of the group management func- 
tion executed by the line controller 4-1; and 
Fig. 8 is a block diagram of the line controller 1-4. 

A communication system of multi-channel access 
according to an embodiment of the invention will be de- 
tailed with reference to the accompanying drawings. 
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The main structure of a communication system of 
multi-channel access of this invention is the same as. 
that described with Figs. 5 and 6, and the different point 
is the control by the line controller 1 -4 of the head end 
5 (base station) 1 . 

The control by the line controller 1-4 according to 
the embodiment of this invention will be described. 

Fig. 8 is a block diagram of the line controller 1-4. 
The line controller 1 -4 includes a CPU 1 01 , a data trans- 
it mission/reception unit 102, a modem 103, a RF trans- 
mitter/receiver unit 104, ROM 105 and RAM 106 which 
are connected together with a bus line and signal lines. 

The line termination equipment 403 makes the line 
controlling and data transmition/reception to operate the 
is calling and incoming of MCA/C and the communication 
under the controlling by the line controller 1 -4. 

Upon the user's operation, the line termination 
equipment 403 at the transmission side transmits a call- 
ing request to the line controller. 104 of the head end 1 . 
20 When the calling request is acceptable, the line control- 
ler 1-4 transmits a channel designation to both of the 
line termination equipments 403 at the transmission 
side and the reception side. 

Each of the line termination equipments 403 of the 
25 transmission side and the reception side shifts it's chan- 
nel (frequency) to the other one designated by the chan- 
nel designation from the line controller 1 -4. As the result, 
the virtual cross points are closed to make the commu- 
nication available to start between the line termination 
30 equipments 403 of the transmission side and the recep- 
tion side. 

In this embodiment, the line controller 1-4 is provid- 
ed with a group management function for supervising a 
communication state of terminals (4-1 ,...) of each group 

35 and storing, in a table shown in Fig. 1 , management in- 
formation on whether each terminal belonging to groups 
in an overlapped manner. This group management func- 
tion is executed by the CPU 101 according to the soft- 
ware program stored in the ROM 105. 

40 The table shown in Fig. 1 A is assumed that the 
number of groups in the system is five. In the table, V 
(overlapped) is set if there is a terminal in communica- 
tions among the terminals belonging to multiple groups, 
and "0" (not overlapped) is set if there is no terminal in 

45 communications among the terminals belonging to mul- 
tiple groups. For example, group 1 has the communica- 
tion terminals belonging to the other groups 2 and 3, and 
has no terminals belonging to the groups 4 and 5. 
Fig. 1B is another table which indicates the status 

so of communication in each of the groups 1 -5. In the com- 
munication management table shown in Fig. 1 B, when 
x at a certain group is "1 *, this group is communicating 
with the other group or terminal, and when x is "0", the 
group is not communicating with any other group or ter- 

55 minal. These tables shown in Figs. 1 A and 1 B are man- 
aged by the line controller 1-4. 

When a terminal calls a group, for example, the 
group 2, the group supervising function of the line con- 
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troller 1-4 checks the row of the group 2 of the tables 
shown in Figs. 1 A and 1B. 

Fig. 7 is a flow chart of the group management func- 
tion executed by the line controller 4-1. When a group 
call request is received at the line controller 1-4, the 5 
: present status of the called group is checked by looking 
up the table of Fig. 1B at step 201. When the table of 
Fig. 1 B indicates that the called group is communicating 
(x=1) with the other group or terminal (step 202), the 
group call request is made invalid, (step 207) When the . 10 
table of Fig. 1B indicates that the called group is not 
communicating (x=0) with the other group or terminal 
(step 202), another table shown in Fig. 1 A is checked, 
(step 203) If the called group includes the overlapped 
terminals belonging to the other groups, the present sta- is 
tus of the such other groups is checked by looking up 
the table of Fig. IB at step 205. When the table of Fig. 
1 B indicates that the other groups are not in communi- 
cating status (x=0) at step 206, the group calf request is 
.valid and executed. 20 

In the example of the table shown in Fig. 1A, the. 
group 2 is overlapped with the groups 1 and 5. 

In this example, the group supervising function of 
the line controller 1 -4 invalidates a call to the group 2 if 
there is even one terminal in communications in the 2s 
groups 1 and 5, and informs the caller of the group 2 of 
an invalid call. 

A notice of this invalid call may be performed, for 
example, by sending a busy tone like a telephone line 
back to the caller. 30 

Consider, for example, the case shown in Fig. 2 
where there are a group 1 with terminals A, B, C, D, and 
E and a group 2 with terminals D, E, F, and G. In this 
case : not only if the group 1 is in group communications, 
i.e., if all terminals A, B, C, and D are in communications, 35 
but also if even one terminal is in communications during 
a group idle state of the group 1 , then a call to the group 
2 is invalidated. As a result, the group call request is 
invalid, however in the terminals belonging to the group 
. 2, only the terminals D and E belonging to both the 40 
groups 1 and 2 are absolutely protected from an inability 
of participating in the communications to the group 2 (an 
inability of listening to the broadcast). 

As already described with Figs. 5 and 6, signal 
transmission lines such as trunk cables 2a to 2d and the 45 
branch cable 3 of the communication system of multi- 
channel access applied to this invention are made of co- 
axial cables through which high frequency electric sig- 
nals are transmitted to send information. Instead of co- 
axial cables, optical cables may be used to form trans- so 
mission lines through which high frequency optical sig- 
nals are transmitted. 

Signal transmission lines of the communication sys- 
tem of multi-channel access may be radio wave trans- 
mission lines. 55 

Not only analog electric signals but also digital elec- 
tric signals may be used for transmitting information. 

As described so far, according to the present inven- 
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tion, if there is even one terminal in communications 
among those terminals belonging to a plurality of 
groups, a new call to all the groups having the terminal 
in communications is made invalid, and the caller to 
these groups is informed of this fact. Accordingly it is 
possible to strictly eliminate an occurrence of any termi- 
nals left uncalled during a group call and to perform a 
reliable group call function. 



Claims 

1. A multi-channel access communication system for 
communicating between a plurality of terminals 
(4-1 1 4-2) through a transmission medium compris- 
es; 

a plurality of terminals classified into a plurality 
of groups, in which at least one terminal be- 
longs to at least two groups; 
a transmission medium for transmitting control 
signals and information signals between said 
terminals; and 

a base station (1 ) having a memory means for 
storing a communicating status of said terminal 
in said each group and a line controlling means 
(1-4), said line controlling means providing a 
group call function for calling all terminals be- 
longing in each group and being so design as 
to invalidate a group call for calling all terminals 
in one group, in which there is at least said one' 
terminal belonging to at least two groups when 
said one terminal in one group is in a commu- 
nication status with other terminal and at a 
same time, the other group which said one ter- 
minal belongs receives said group call. 

2. A multi-channel access communication system ac- 
cording to claim 1 , wherein said transmission me- 
dium is one of a coaxial cable line for transmitting 
a high frequency electric signal and an optical cable 
line for transmitting a high frequency optical signal. 

3. A multi-channel access communication system ac- 
cording to claim 1, wherein said transmission me- 
dium is a radio wave transmission line. 

4. A multi-channel access communication system ac- 
cording to claim 1, wherein said memory means 
having a table, in which said communicating status 
of said terminal is stored 

5. A method of calling a terminal of a multi-channel ac- 
cess communication system having a plurality of 
terminals (4-1, 4-2) connected to communication 
channels and classified into a plurality of groups, in 
which at least one terminal belongs to at least two 
groups, the method comprising the steps of: 
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calling (200) one of the groups; 
judging (201 - 206) if there is said one terminal 
in communications in the called group; and 
issuing (207) a notice of an invalid call, when 
there is said one terminal in communications. s 

A method according to claim 5, wherein the judge- 
ment step identifies the called group, identifies an- 
other group having an overlapped terminal belong- 
ing also to the called group by referring to a group 10 
management table (Figs. 1A & 1 B), judging if the 
other group having the overlapped terminal is in 
communications, and if the other group is in com- 
munications, judging that there is a terminal in com- 
munications. 15 
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